Structure-function relationship in cyclodextrin glycosyltransferase from Bacillus circulans DF 9R.
Cyclodextrin glycosyltransferases (CGTases E.C.2.4.1.19) catalyze cyclomaltooligosaccharides (cyclodextrins) production, an important industrial process. We herein report structural features of Bacillus circulans DF 9R cyclodextrin glycosyltransferase including its sequence and several aspects of enzyme structure-function relationship. Protein ethoxyformylation, under our experimental conditions, indicated that only one out of the 13 enzyme histidines was modified leading to a drastic drop in cyclizing and hydrolytic activity. Besides, tryptic digestion of the (14)C ethoxyformylated protein and studies of the peptide mixture showed that histidine 233 is the most reactive histidine residue. This is the first cyclodextrin glycosyltransferase with a known primary structure and a glutamine instead of glycine residue at position 179 in the highly conserved -6 subsite, shown to be involved in substrate binding. The presence of glycine at that position was considered as a requirement for such binding following the induced-fit mechanism already proposed. Moreover, the enzyme has all the features previously described for an alpha- or alpha/beta-cyclodextrin producer.